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MULTILAYER FOAMED PRESSURE SENSITIVE ADHESIVE AGENT 
AND METHOD FOR PRODUCTION THEREOF 

This invention relates to a multilayer foamed pressure sensitive adhesive 
5 tape and to a method for the production thereof. 

In recent years, foamed pressure sensitive adhesive tapes have been used 
in numerous applications such as attaching automobile parts, attaching glass 
sheets, and adhering metallic plates, because of their great adhesive force, light 
weight, low cost, and ease of handling. 

10 

Background of the Invention 

Japanese Examined Patent Publication No. 17,030/1982 discloses a 
pressure sensitive adhesive tape containing glass microbubbles. Japanese 
Unexamined Patent Publication No. 217,092/1989 discloses a foamed pressure 

15 sensitive adhesive tape containing pigment-coated microbubbles. Japanese 
Unexamined Patent Publication No. 18,485/1990 discloses an ultraviolet light 
polymerized acrylic pressure sensitive adhesive agent. U.S. Patent No. 
4,181,752 discloses a metiiod for the formation of a sheet by interposing a 
liquid polymerizable substance between solid sheet materials and exposing the 

20 liquid polymerizable substance to radiation, thereby polymerizing the substance. 
The products of these inventions are characterized by enabling adhesive 
tapes to achieve an increase in wall thickness, acquire the ability to absorb a 
shock, enjoy light weight, exhibit strong adhesive force, ensure usability even 
on an irregular surface, and be produced by photopolymerization. They 

25 nevertheless are disadvantageous in that they exhibit littie adhesiveness to 
silicone materials due to the use of an acrylic adhesive agent, show poor 
susceptibility to perforation, and exhibit low dimensional stability. 

Moreover, U.S. Patent No. 4,839,206 discloses a pressure sensitive 
adhesive tape wherein one or both of the sides of a foam substrate is laminated 

30 with a pressure sensitive adhesive not containing a filler, but this tape does not 
have a material providing a mechanical reinforcing effect. Therefore, sinular to 
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the above-mentioned adhesive tape, it has the drawbacks of poor susceptibility 
to perforation, low hardness, poor dimensional stability, etc. 

Heretofore, a foamed double-faced pressure sensitive adhesive tape has 
been produced by a method which comprises interposing an acrylic foam 
5 substrate monomer or oligomer in the form of a layer between two transparent 
release sheets, exposing the monomer or oligomer layer to an ultraviolet light, 
thereby polymerizing the monomer or oligomer and giving rise to an acrylic 
foam substrate, then peeling one of the transparent release sheets, and attaching 
fast a laminate formed of a product release sheet and an acrylic pressure 

10 sensitive adhesive. 

The other surface of the acrylic foam substrate is subjected to the same 
treatment as described above, resulting in a multilayer pressure sensitive 
adhesive sheet having acrylic type pressure sensitive adhesive layers formed one 
each on the opposite surfaces of the acrylic foam substrate and product release 

15 sheets attached further to the outer sides of the pressure sensitive adhesive 
layers. The multilayer pressure sensitive adhesive sheet, optionally, is wound 
up in a roll after one of the product parting sheets has been separated. At the 
time that this roll is put to use, the remaining product release sheet is peeled 
off. 

20 For the multilayer pressure sensitive adhesive tape possessing a foamed 

substrate, the acrylic foam substrate is used most desirably as the foamed 
substrate from the practical point of view. When the multilayer pressure 
sensitive adhesive tape is to be produced by the aforementioned method using 
this acrylic foam substrate, lamination of a silicone type pressure sensitive 

25 adhesive is attained only with difficulty. The reason for this difficulty is that 
when the silicone type adhesive agent is applied to the acrylic foam substrate in 
accordance with the method described above, the silicone type adhesive agent 
exhibits inferior adhesivity to the acrylic foam substrate and tends to separate as 
attached fast to the release sheet. There further exist such disadvantages as 

30 inferior dimensional stability of the adhesive agent, poor susceptibility to 
perforation, and absence of hardness. 
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Therefore, an object of the invention is to provide a multilayer pressure 
sensitive adhesive agent which is free from the various drawbacks possessed by 
the conventional multilayer pressure sensitive adhesive agent as described 
above. 

5 - . 

Brief Description of the invention 

As illustrated in Fig. lA, the present invention provides a multilayer 
foamed pressure sensitive adhesive tape having a foamed layer (4), a flexible 
film (3), a pressure sensitive adhesive or other adhesive (2), and a release 
10 material (1) laminated sequentially in the order mentioned. The foamed layer 

(4) is preferably a foamed pressure sensitive adhesive and the flexible film (3), 
release material (1), and adhesive (2) are preferably transparent to ultraviolet 
radiation. 

As illustrated in Fig. IB, the present invention also provides a 
15 multilayer foamed pressure sensitive adhesive tape having a pressure sensitive 
adhesive (6), a foamed substrate or foamed pressure sensitive adhesive agent 

(5) , a flexible film (3), a transparent pressure sensitive adhesive agent or 
transparent adhesive (2), and a transparent release material (1) laminated 
sequentially in the order mentioned. The flexible film (3) is preferably 

20 transparent. 

As illustrated in Fig, 2, the present invention further provides a method 
for the production of a multilayer foamed pressure sensitive adhesive tape 
illustrated in Fig. lA, which method is characterized by injecting a foaming 
monomer or oligomer solution or syrup (5) between a laminate (10) comprising 

25 a transparent flexible film (3), a transparent pressure sensitive adhesive or 
adhesive layer (2), and a transparent release material (1), and another 
transparent release material (7) opposed to the transparent flexible film (3), 
exposing the pressure sensitive adhesive monomer or oligomer (5) to an 
ultraviolet light through the transparent laminate (10) and/or the transparent 

30 release material, thereby polymerizing the monomer or oligomer and fornung a 
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foamed layer. The foaming monomer or oligomer solution or syrup preferably 
produces a foamed pressure sensitive adhesive layer. 

As noted above, the foaming monomer or oligomer solution or syrup is 
preferably exposed to ultraviolet light from both sides, but the light may 
5 optionally come from only the laminate (10) side or the release material (7) 
side. Therefore, embodiments of this invention include those in which one of 
the laminate (10) and the release material (7) is not transparent to ultraviolet 
light. 

Further, as illustrated in Figs. 2 and 3, the present invention provides a 

10 method for the production of a multilayer foamed pressure sensitive adhesive 
tape, characterized by injecting a foaming substrate or foaming pressure 
sensitive adhesive monomer or oligomer solution or syrup (5) between a 
. laminate (10) comprising a transparent flexible film (3), a transparent pressure 
sensitive adhesive or adhesive layer (2), and a transparent release material layer 

15 (1) and another transparent release material (7) opposed to the transparent 

flexible film (3), exposing the foaming substrate monomer or oligomer (5) to an 
ultraviolet light through the transparent release material (1) and/or transparent 
release material (7) thereby polymerizing the monomer or oligomer and 
forming a foamed substrate or foamed pressure sensitive adhesive (5), and 

20 removing the transparent release material (7) thereby enabling attachment of the 
pressure sensitive adhesive (5). The attachment of the pressure sensitive 
adhesive (6) is shown in Figs. 4 and 5. 

In one embodiment of the present invention, a transparent pressure 
sensitive adhesive (6) may be preparatorily applied to the other release material 

25 layer (7) and then exposed to the ultraviolet light. This method obviates the 
necessity for discarding the other release material layer (7), decreases the 
number of steps of operation, and contributes to enhancing the efficiency of 
production. 



30 
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Brief Description of the Drawings 

Figs, lA and IB illustrate cross-sections of multilayer foamed pressure 
sensitive adhesive tapes as first and second embodiments of the present 
invention. 

5 Fig. 2 illustrates a process for manufacture of a multilayer foamed 

pressure sensitive adhesive tape, depicting the formation of a foamed substrate 
by polymerization of a foamed substrate-forming monomer or oligomer (5) by 
exposure to an ultraviolet light from a light source (30), 

Fig. 3 illustrates a process for the removal of a transparent release 
10 material (7) subsequent to the process of Fig. 2. 

Fig. 4 illustrates a process for the fast attachment of a release material 
(8) coated with a transparent pressure sensitive adhesive (6) to a foamed 
substrate (5) by the use of a roller (40). 

Fig. 5 illustrates a process for the removal of the release material (8) 
15 after the attachment of the pressure sensitive adhesive (6) to the foamed 
substrate (5) subsequent to the process of Fig. 4. 

Fig. 6 illustrates the presence of primer layers 11 and 12 on both sides 
of the transparent flexible film in the multilayer foamed pressure sensitive 
adhesive tape shown in Fig. 5, 

20 

Description of Reference Numerals 



1 — 


Transparent release material 


2 -- 


Transparent pressure sensitive adhesive or transparent adhesive 


3 — 


Transparent flexible film 


25 4 — 


Foamed pressure sensitive adhesive agent layer 


5 — 


Foariied substrate or foamed pressure sensitive adhesive 


6 — 


Pressure sensitive adhesive 


7 — 


Release material 


8 — 


Release material 


30 lo- 


Transparent laminate 


ll — 


Primer layer 
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12 — Primer layer 

Detailed Description of the Invention 

As a first embodiment, the multilayer pressure sensitive adhesive agent 
5 of the present invention has a foamed pressure sensitive adhesive agent, a 
transparent flexible film, a transparent pressure sensitive adhesive or transparent 
adhesive agent, and a transparent material in the order mentioned. 

Foamed pressure sensitive adhesive agents are disclosed in U.S. Patent 
No. 4,223,067 and Japanese Unexamined Patent Publications Nos. 
10 195,037/1989, 217,092/1989, and 18,485/1990. They are produced by 
interposing a foamed pressure sensitive adhesive agent-forming monomer or 
oligomer between a substrate consisting of a transparent flexible film, a 
transparent tackiness agent or transparent adhesive agent, and a transparent 
release material and another transparent release material and exposing the 
15 monomer or oligomer to ultraviolet light. 

As the monomer or oligomer, any of the monomers or oligomers 
mentioned in Japanese Unexamined Patent Publication No. 195,037/1989, can 
be used. Specifically, isooctyl acrylate, isononyl acrylate, 2-ethyl-hexyl 
acrylate, decyl acrylate, dodecyl acrylate, n-butyl acrylate, and hexyl acrylate 
20 may be used. As the polymerization catalyst, any of the common 

photopolymerization catalysts may be used. Specifically, such substituted a- 
ketols as benzoin methyl ether, benzoin isopropyl ether, substituted benzine 
ether, 2,2-diethoxy acetophenone, and 2-methyl-2hydroxypropiophenone may be 
used. 

25 The polymerization catalyst should be added in a catalytically effective 

amount; it is preferably selected in the range of from 0.01 to 1 part by weight 
based on 100 parts by weight of the monomer or oligomer in due consideration 
of such factors as polymerization velocity and molecular weight. 

A cross-linking agent may be used to enhance the cohesive force of the 

30 adhesive. Specifically, examples of suitable cross-linking agents include 

hydrogen-extracting carbonyl compounds such as anthraquinone, benzophenone, 
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1,6-hexane diol acrylate, 1,2-ethylene glycol acrylate, and substituted 
halomethyl-s-triazines, which are listed in U.S. Patent No. 4,330,590 or U.S. 
Patent No. 4,329,384. 

Preferably, the monomer or oligomer has its viscosity adjusted to a level 
5 in the range of from 500 to 5,000 cps and is subjected to photopolymerization 
by exposure to ultraviolet light having not less than 90% of the wavelength in 
the range of from 300 to 400 nm at a luminous intensity of 0.4 watt/cm^ 

The monomer or oligomer is made to form a foamed pressure sensitive 
adhesive agent layer by adding a suitable amount of glass bubbles to the 
10 monomer or oligomer and/or blowing nitrogen therein in the process of such 
polymerization. 

. The foamed pressure sensitive adhesive agent layer thus obtained 
combines the function of a foamed substrate with that of an adhesive agent. 
The thickness of the foamed adhesive layer is preferably in the range of from 

15 0.1 mm to 10 mm, preferably from 0.15 mm to 5 mm. If this thickness is less 
than 0.1 mm, the disadvantage arises that the characteristic properties 
(adhesivity force and shearing force) of a foamed adhesive agent are not 
acquired, no sufficient adhesive force is manifested on a jogging surface, and 
such additives as microbubbles give a roughened surface to the layer produced. 

20 Conversely, if the thickness exceeds 10 mm, the ultraviolet light produces an 
insufficiently cross-linked structure, production conditions must be extremely 
rigid, and the product suffers from inconsistency of adhesive force, etc. 

Materials suitable for use as the transparent release materials for coating 
the monomer or oligomer in the aforementioned process of exposure to the 

25 ultraviolet light include polyester film, transparent acrylic film, polypropylene 
film, polyethylene film, polyvinyl chloride film, polyvinylidene chloride film, 
polyphenylene sulfide fluorine resin film, polyvinyl acetate film, polyamide 
film, and polyimide film; In all these release materials, polyester proves to be 
most desirable from the standpoint of physical properties and chemical 

30 properties. The thickness of this film is preferably in the range of ft-om 1 to 
200 fim, more preferably firom 50 to 100 fim. If this thickness is less than 1 
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^m, the film is peeled or handled only with difficulty. Conversely, if the 
thickness exceeds 200 fim, the film absorbs the ultraviolet light excessively and 
it is wound into a roll with difficulty. 

The transparent flexible films which may be used include polyester film, 

5 transparent polyacrylic film, polypropylene film, polyethylene film, polyvinyl 
chloride film, polyvinylidene chloride film, polyphenylene sulfide, fluorine type 
resin film, polyvinyl acetate film, polyamide film, and polyimide film. For 
ultraviolet radiation processing, the film is preferably transparent to ultraviolet 
radiation. In all these transparent flexible films, polyester film proves to be 

10 particularly desirable from the standpoint of transparency, cost, physical 
properties, and chemical properties. 

The thickness of this transparent flexible film is in the range of from 1 
to 50 fim, preferably from 5 to 25 /xm. If this thickness is less than 1 /xm, the 
film tends to succumb to thermal deformation in the process of primer 

15 treatment, which will be described more specifically below, the film is handled 
with difficulty (for example, during the primer treatment, the application of the 
transparent pressure sensitive adhesive, and the lamination with the parting 
material), the film tends to gather wrinkles, and an insufficient improvement is 
attained in perforability and heatproofness. Conversely, if the thickness 

20 exceeds 50 finiy the film permits no easy perforation, the film follows the 
contours of an irregular surface poorly, and the film is wound into a roll only 
with difficulty. 

The transparent flexible film is preferably subjected to the primer 
treatment (primer layers 11 and 12 in Fig. 6) to improve its adhesivity to the 

25 transparent pressure sensitive adhesive or transparent adhesive agent and its 
adhesivity to the foaming pressure sensitive adhesive agent. Suitable primers 
include isocyanate and organic poly-siloxane primers. Specifically, the primers 
which may be used for the treatment include BY24-712 (product of Toray-Dow 
Coming K.K.), 3006A (product of Shin'Etsu Chemical Industry Co., Ltd,), and 

30 isocyanate type primers represented by Scotch™ Brand Primer C-100 (product 
of Sumitomo-3M K.K.). The primer treatment can. be carried out by the use of 
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a gravure coaler, a roll coaler, or a knife coaler as popularly practiced in the 
art. 

The transparent pressure sensitive adhesives or transparent adhesives 
which may be used include silicone type pressure sensitive adhesives, 

5 transparent acrylic type pressure sensitive adhesives, rubber type pressure 
sensitive adhesives, vinyl acetate type pressure sensitive adhesives, urethane 
type adhesives, epoxy adhesives, transparent phenol adhesives, synthetic rubber 
adhesives, natural rubber adhesives, polyester type adhesives, polyamide type 
adhesive agents, and PVA type adhesive agents. These agents may be used 

10 either singly or in a suitable combination. The thickness of the transparent 
pressure sensitive adhesive or transparent adhesive layer is in the range of from 
2 to 100 /xm, preferably from 5 to 50 ^m. If the thickness of the film is less 
than 2 fim, the layer acquires insufficient adhesiveness to the surface being 
coated. Conversely, if the thickness exceeds 100 /xm, the layer is produced 

15 with difficulty and succumbs to perforation with difficulty. 

The formation of the substrate consisting of the transparent flexible film, 
the transparent pressure sensitive adhesive or transparent adhesive agent, and 
the transparent release material is effected, for example, by applying the 
transparent pressure sensitive adhesive or transparent adhesive agent to the 

20 transparent flexible film as with a reverse coaler, a roll coaler, or a plate 

coaler, and then laminating the transparent releasing agent thereon as commonly 
practiced in the art. 

The laminate which is produced by the aforementioned exposure to the 
ultraviolet light is provided with transparent release materials, one each on the 

25 opposite outermost surfaces thereof. In one embodiment of the present 

invention, the laminate can be wound into a roll after one of the two release 
materials, e.g., the transparent release material adjoining the foamed pressure 
sensitive adhesive agent, has been removed. 

As a second embodiment of the invention, the multilayer pressure 

30 sensitive adhesive tape has a pressure sensitive adhesive (6), a foamed substrate 
(5), a transparent flexible film (3), a transparent pressure sensitive adhesive or 
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transparent adhesive (2), and a transparent release material (1) laminated in the 
order mentioned. It is produced by injecting a foamed substrate-forming 
monomer or oligomer (5) between the laminate (10) consisting of the 
transparent flexible film (3), the transparent pressure sensitive adhesive or 
5 transparent adhesive (2), and the transparent release material (1) and the other 
transparent release material (7), exposing the monomer or oligomer to an 
ultraviolet light from a light source (30), thereby forming the foamed substrate 
(5), then peeling the transparent release material (7) adjoining the foamed 
substrate (5), and causing the release material (8) coated with the pressure 

10 sensitive adhesive (6) to be applied to the freshly exposed surface of the foamed 
substrate, thereby creating contact between the surface of the foamed substrate 
and the pressure sensitive adhesive layer (6). 

The release material involved in the second embodiment is identical with 
what has been described for the first embodiment. Further, the substrate (10) 

15 of this second embodiment consisting of the release material, the transparent 
pressure sensitive adhesive agent or transparent adhesive and the release 
material is likewise identical with what has been described for the first 
embodiment. 

For the foamed substrate, a polyethylene or polyurethane type monomer 
20 or oligomer can be used as the foamed substrate-forming monomer or oligomer. 
The foamed substrate may be a pressure sensitive adhesive substrate, formed 
from the same monomer or oligomer as mentioned above. Foams that are not 
tacky may be adhered to the other layers with an adhesive, e.g., a urethane 
pressure sensitive adhesive or a urethane laminating adhesive. 
25 The thickness of the foamed substrate is desirably in the range of from 

0. 1 to 10 mm. If this thickness is less than 0. 1 mm, the disadvantage arises 
that the substrate produced exhibits poor adhesivity to an irregular surface and 
develops a roughened surface because of the prominence of microbubbles used 
as an additive. Conversely, if the thickness exceeds 10 mm, the exposure to 
30 ultraviolet light fails to produce a sufficiently crosslinked structure in the 
foamed substrate and the production conditions must be extremely rigid. 
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When the foamed substrate is made of urethane foam, the pressure 
sensitive adhesive to be applied to the release material which is attached to the 
foamed substrate after its formation is preferably the same urethane type 
pressure sensitive adhesive used in the foamed substrate. The lamination of the 
5 release material coated with the pressure sensitive adhesive on the foamed 
substrate can be effected by the use of a reverse coater, roll knife coater, or 
plate coater. 

The multilayer pressure sensitive adhesive film which is obtained as 
described above is furnished with release materials, one each on the opposite 
10 outer surfaces thereof. In one embodiment of the present invention, the 

multilayer adhesive film can be wound into a roll after removal of one of these 
two release materials. 

This invention will be described more specifically below with reference 
to a working example. 
15 Example 

A substrate (10) consisting of a transparent flexible film, a transparent 
pressure sensitive adhesive, and a transparent release material was produced as 
follows. 

A transparent flexible film was obtained by applying a primer for a 
20 silicone pressure sensitive adhesive (a combination of 100 parts of X-40-3006A, 
2 parts of X-40-3006B, and 1 part of a catalyst, PS-1, produced by Shin'Etsu 
Chemical Industry Co., Ltd.) to one side of a transparent flexible polyester film 
(a biaxially stretched film produced by Unitika Ltd. and marketed under 
trademark designation of "Emblet"; 0,5, 6, 12, 25, or 100 ^m in thickness), 
25 drying the applied layer of the primer at 80**C for one minute, then applying a 
primer (produced by Sumitomo-3M K.K. and marketed under product code of 
"C-100") to the other side of the polyester film, and drying the applied layer of 
the primer for one minute. 

. Then, a silicone pressure sensitive adhesive (a combination of 100 parts 
30 of X-40-3004A and 3 parts of DX3004, produced by Shin'Etsu Chemical 

Industry Co., Ltd.) was applied to the side of the primer-treated polyester film 
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coated with a primer for the silicone pressure sensitive adhesive and the applied 
layer of the pressure sensitive adhesive was dried at BCC for one minute. 
The thickness of the silicone pressure sensitive adhesive layer was 1, 5, 15, 50, 

or 70 ftm. i 

5 Then, a transparent release material was produced by applying a release 

material for a silicone tackiness (a combination of 100 parts of X-70-201 and 
0.5 part of a catalyst, C-PL-50T, produced by Shin'Etsu Chemical Industry 
Co., Ltd.) to one side of a polyester film (a biaxially stretched polyester film 
75 ^m in thickness, produced by Unitika K.K. and marketed under trademark 

10 designation of "Emblet"), drying the applied layer of the release agent at 150^C 
for one minute, then applying a silicone release agent (a combination of 100 
parts of Xl-62-2418 and 1 part of a catalyst, PL-50T, produced by Shin'Etsu 
Chemical Industry Co., Ltd.) with a wire bar to the other side of the polyester 
film, and drying the applied layer of the release agent at 100**C for 30 minutes. 

15 Subsequently, a substrate consisting of a transparent flexible film 

(polyester film), a transparent pressure sensitive adhesive (silicone pressure 
sensitive adhesive), and a transparent release material (polyester film treated 
with silicone for separation) was produced by laminating the polyester film 
coated with the silicone pressure sensitive adhesive on the transparent release 

20 material mentioned above in such a manner as to create contact between the 
silicone pressure sensitive adhesive on the polyester film and the side of the 
transparent release material treated with a release agent for the silicone pressure 
sensitive adhesive X70-201. 

A mixture consisting of 87.5 parts by weight of isooctyl acrylate, 12.5 

25 parts by weight of acrylic acid, and 0.04 part by weight of 2,2-dimethoxy-2- 
phenyl acetophenone was partially polymerized to a syrup having a viscosity of 
1,000 cps, and further combined with 0.1 part by weight of 2,4-dimethoxy-2- 
phenyl acetophenone, 0.05 part by weight of hexanediol diacrylate, 10 parts by 
weight of glass bubbles (C250, sold by Minnesota Mining and Manufacturing 

30 Co.), and 5 parts by weight of hydrophobic silica. 



-12- 



Wp 94/14912 



PCT/US93/12341 



The components thus combined were thoroughly mixed by stirring. The 
resultant mixture was supplied to the space intervening between the substrate 
comprising the transparent flexible film, the transparent pressure sensitive 
adhesive and the transparent release material and the transparent release 
5 material of silicone-treated polyethylene terephthalate film so as to give rise to a 
layer 0.3 to 0.4 mm in thickness. 

The transparent release material was separated from the foam after the 
layer of the mixture was irradiated with the ultraviolet light from a UV lamp 
having an average wavelength of 350 nm to a total energy of about 555 mj/cm^ 
10 and an average intensity of about 0.7 mW/cm^ The mixture was first 
irradiated at an intensity of about 0.2 mW/cm^ and then the irradiation was 
increased to an intensity of about 1.8 mW/cm^ The remaining foam was 
wound into a tdII. Thus, a multilayer foamed pressure sensitive adhesive tape 
was completed. 

15 The multilayer foamed pressure sensitive adhesive produced as 

described above was tested for adhesive force on silicone rubber. For 
comparison, a conventional countertype (an acrylic foam provided with acrylic 
pressure sensitive adhesive layers one each on the opposite sides thereof, 
produced by Sumitomo-3M K.K. and marketed under the tradename "Scotch*™ 

20 EPVHB Acrylic Foam Tape Y-4920") was similarly tested for adhesivity to 
silicone rubber. This test was carried out by attaching the silicone pressure 
sensitive adhesive layer of the multilayer foamed pressure sensitive tape fast to 
the surface of a silicone rubber sheet (2 mm thick x 50 mm x 150 mm; 
produced by Iruma Rubber K.K. and marketed under product code of "IS- 

25 825"), attaching an aluminum foil as a backing material fast to the acrylic foam 
layer side of the multilayer foamed pressure sensitive adhesive tape, causing a 
rubber roller weighing 2 kg to be reciprocated just once on the produced 
laminate, and allowing the laminate to stand at a varying temperature indicated 
in Table 1 for a prescribed duration. 

30 In a tensile tester, the silicone rubber sheet was set fast horizontally with 

a lower chuck and the multilayer foamed pressure sensitive adhesive tape lined 
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with the alumina foil was set fast with an upper chuck and the tape was peeled 
off the silicone rubber sheet in a direction of 90° at a speed of 300 mm/min to 
determine the adhesive force (g/25 mm). The results were as shown in Table 1 
below. 



Table 1 

Product of this invention Conven- 
tional 

Thickness of silicon tackiness agent layer product 
(/xm) 



Standing conditions 
10 23°C, 20 min 
23^C, 72 hr 
80°C, 48 hr 

The multilayer foamed pressure sensitive adhesive tapes containing a 
15 flexible film of a varying thickness were tested for susceptibility to perforation, 
kiss-cut property, and heatproofness as follows. 

Susceptibility to perforation: A sample was cut with a dumbbell 
punching device at a pressure of 20 kgf/cm^ in accordance with JIS (Japanese 
Industrial Standard) K-6301 with necessary modifications to determine whether 
20 or not the sample produced a dumbbell No. 3 in consequence of the operation 
of the device. The results were evaluated on the three-point scale, wherein: 
X for total absence of perforation 
A for partial absence of perforation 
o for perfect perforation 



25 



1 


5 


15 


50 


70 




52 


300 


410 


508 


720 


10 


65 


430 


609 


670 


905 


10 


55 


580 


790 


1010 


1300 


10 



Kiss-cut propertv: A sample tape was cut with a knife and the fresh 
section of cutting was observed under an optical microscope. The results were 
evaluated on the three-point scale, wherein: 

X for exudation of pressure sensitive adhesive 



30 
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A for slight exudation of pressure sensitive adhesive 

o for total absence of exudation of pressure sensitive adhesive 



Heatproofhess: A sample tape was heated in an oven at 140**C for five 
5 minutes and, at the end of the heating, examined for a sign of deformation, if 
any. The results were evaluated on the three-point scale, wherein: 
X for complete deformation 
A for slight deformation 
o for total absence of deformation 
10 The results are shown in Table 2 below. 



Table 2 



Thickness of flexible film (fim) 


0.5 


6 


12 


25 


100 


Adhesive force {23**C, g/25 mm) 


510 


515 


502 


450 


425 


Susceptibility to perforation 


0 


0 


0 


o 


X 


Kiss-cut property 


A 


0 


0 


0 


0 


Heatproofness 


x 


0 


0 


0 


0 
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CLAIMS: 

1. A multilayer foamed pressure sensitive adhesive tape comprising 
a foamed pressure sensitive adhesive layer, a transparent flexible film, a 

5 transparent pressure sensitive adhesive or transparent adhesive, and a 
transparent release material laminated in the order mentioned. 

2. A multilayer foamed pressure sensitive adhesive tape comprising 
a pressure sensitive adhesive, a foamed substrate or foamed pressure sensitive 

10 adhesive, a transparent flexible film, a transparent pressure sensitive adhesive 
or transparent adhesive, and a transparent release material laminated in the 
order mentioned. 

3. A multilayer foamed pressure sensitive adhesive tape according 
15 to claim 1 or claim 2, wherein either or both of the opposite surfaces of said 

transparent flexible film have been treated with a transparent primer. 

4. A multilayer foamed pressure sensitive adhesive tape according 
to any of claims 1 to 3, wherein said transparent flexible film is made of a 

20 polyester resin. 

5. A multilayer foamed pressure sensitive adhesive tape according 
to any of claims 1 to 4, wherein said flexible film has a thickness in the range 
of from 1 to 50 /xm. 

25 

6. A multilayer foamed pressure sensitive adhesive tape according 
to any of claims 1 to 5, wherein said transparent adhesive adjoining said 
transparent flexible film is a silicone type adhesive. 

30 7. A multilayer foamed pressure sensitive adhesive tape according 

to any of claims 2 to 5, wherein said foamed substrate or said pressure sensitive 
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adhesive adjoining said foamed pressure sensitive adhesive agent is an acryl 
type pressure sensitive adhesive. 

8. A multilayer foamed pressure sensitive adhesive tape according 

5 to any of claims 1 to 7, wherein the thickness of said foamed pressure sensitive 
adhesive agent or foamed substrate is in the range of from 0.1 to 10 mm, the 
thickness of said transparent flexible film is in the range of from 1 to 50 /zm, 
the thickness of said pressure sensitive adhesive is in the range of from 2 to 100 
fim, and the thickness of said release paper or film is in the range of from 1 to 

10 200 /xm. 

9. A method for the production of a multilayer foamed pressure 
sensitive adhesive tape, comprising injecting a foaming pressure sensitive 
adhesive agent monomer or oligomer between (1) a laminate comprising a 

15 transparent flexible film, a transparent pressure sensitive adhesive, and a 
transparent release material, and (2) a transparent material opposed to said 
transparent flexible film, and then exposing said pressure sensitive adhesive 
agent monomer or oligomer to ultraviolet light through said laminate and/or 
said transparent material opposed to said transparent flexible film, thereby 

20 polymerizing said monomer or oligomer, to give a foamed pressure sensitive 
adhesive layer. 

10. A method for the production of a multilayer foamed pressure 
sensitive adhesive tape, comprising injecting a foaming substrate or a foaming 

25 pressure sensitive adhesive monomer or oligomer between (1) a laminate 

comprising a transparent flexible film, a transparent pressure sensitive adhesive, 
and a transparent release material, and (2) a transparent material opposed to 
said transparent flexible film, then exposing said substrate monomer or 
oligomer to ultraviolet light through said laminate and/or said transparent 

30 material opposed to said transparent flexible film, thereby polymerizing said 
monomer or oligomer, to give a foamed substrate, and subsequently removing 
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said transparent release material and laminating a transparent pressure sensitive 
adhesive to the surface of said foamed substrate. 

11. A multilayer foamed pressure sensitive adhesive tape comprising 
5 a foamed layer, a flexible film, a pressure sensitive adhesive or other adhesive, 
and a transparent release material laminated in the order mentioned. 
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